Executive Summary
This is report is one of the final outputs for the Ripon Multi-objective Pilot Project. The project was established to investigate the potential for delivering flood risk management through land use and land management changes while also pursuing resource protection, biodiversity and access opportunities at a catchment scale.
The project covered an area of about 140 square kilometres of the Laver and Skell west of Ripon on North Yorkshire.
The objectives of the Ripon project were:
• To better understand the opportunities and barriers to integrating flood risk management and other objectives at a catchment scale, • Considering the implications, deliverability and predictability of any land use changes over a longer period of time, • Encouraging and influencing stakeholders at all levels to consider potential changes to take forward effective multi-functional approaches to flood risk management at the catchment scale.
The day to day management of the project was overseen by the project officer. More strategic guidance was given by both a local project group and the nation Agriculture and Wetlands Technical Advisory Group. Defra Flood Management, Environment Agency, English Nature and Forestry Commission were the main stakeholders with each funding aspects of research associated with the project.
As a result of the focus on the catchments of the Laver and Skell, research was directed into the area. This included research into the impacts on flood risk management of floodplain woodland, investigating the impact of rural and agricultural policy on the management of rural land, and managing run off from the upper catchment. The work also attracted other associated research by university consortia and students.
One area of research that proved very beneficial involved local farmers and landowners who were interviewed and took part in a stakeholder workshop. The opportunity to exchange knowledge at a range of levels and on a variety of aspects of land management and flood risk management was invaluable.
Credibility was gained on all sides.
The use of a project officer has also proved to be key to many achievements of the project. Time spent in the catchment getting to know the local farmers and landowners has facilitated research and also sown the seeds for potential changes in land use and management.
One of key lessons learned was that there was not enough time to initiate action on the ground, and so, in order to maximise the progress achieved (ie Ripon Multi-objective Project Lessons Learned Report i development of action plan, building relationships with landowners etc) there needs to be a further extension of the project if we want to fulfil the original aim, which was to actually set in place works that would enable us to quantify the effects of land use change on flood generation. If this is not done then time and effort will have been wasted and there will have been limited progress in taking forward a subject in which there is an urgent need to develop more confidence, particularly in light of climate change.
Recommendations
To successfully involve a wide range of stakeholders and deliver tangible measured outputs, the following are recommended :
o Set realistic objectives for the timescale of the project(s) i.e. allow more time but be aware that pilot projects can be expected to evolve. Should have flexible objectives to allow for change/evaluation.
o Have a clear vision of what is possible but maintaining flexibility.
o Establish and empower local representatives who are able to make decisions that will be backed up with commitment from their organisation in terms of manpower, time and finance.
o Review research -learn from what has been done previously.
o Spend time with key stakeholders to build up a rapport.
o Expectations of stakeholders must be managed; it should be made clear how they can contribute and what happens next; they need to be thanked for their contributions and time.
o Incorporate local knowledge and encourage knowledge exchange.
o Stakeholder liaison is time consuming yet vital to success and should be costed into a project from the outset.
o Ensure that there is a project officer/ liaison officer on the project team.
Key lessons Land owners and farmers generally feel undervalued, would like to raise their profile in a positive manner and are willing to get involved in changes that will contribute to this as long as they are economically viable and part of an holistic approach.
A project officer is fundamental to the success of a project which relies, even in part, on the local community for delivery of outcomes.
Ripon Multi-objective Project Lessons Learned Report
ii Current funding for land management change (such as Environmental Stewardship) can be inflexible in that it may be time limited or the criteria are too prescriptive; there should be some leeway for local trailblazers who would encourage other farmers to take up new opportunities. It could be argued that such individuals can be more influential than their 'demonstration farms'.
Pushing the boundaries of knowledge can be both time consuming and costly, and raising people's aspirations means that expectations have to be managed.
Conclusion
Some broad scale modelling instigated has added to the knowledge base and understanding of the impacts of land use and management on flood risk management. Additionally, through the Defra Innovation funded project with Forest Research the potential benefits of floodplain woodland will be explored further.
The Ripon Multi-objective Project has made some progress in influencing changes within the catchment but it has not managed to implement the changes due to lack of available funding streams in the timeframe of the project. The Ripon project was set up as a pilot which has now come to an end. Local partners and stakeholders are now considering how to take the project forward.
Under Making Space for Water a range of projects which aimed to influence land management changes within catchments will be assessed with a view to making policy recommendations. The HA6 and HA7 work-streams will take forward any recommendations.
Introduction

Origins of the project
In 2002-03 two high level workshops were held by Defra to look at land use and flood management. One of the recommendations was to promote an integrated catchment scale pilot project focussing on the relationship between these issues. A national Agriculture and Wetlands Technical Advisory Group chaired by Defra was established and undertook to develop this project.
Criteria for site selection were drafted and the Environment Agency identified and nominated more than 20 catchments meeting these criteria. Following field visits to the three short-listed catchments, the Laver/Skell near Ripon was selected as the pilot in spring 2004.
Aim of project
The aim was to investigate how to integrate the delivery of resource protection, biodiversity and amenity objectives at the same time as managing flood risk in a catchment, particularly focussing on land use and management. The purpose of the pilot project was to better understand the opportunities and barriers to such an integrated approach.
It was agreed that the pilot project would be within a catchment with current flood risk issues and would • look at practical techniques for reducing flood risk whilst delivering biodiversity and amenity improvements through changes in agricultural land use and forestry • be at a scale that would be realistic to fund • give measurable changes.
Duration of the project
The project was expected to run for two to three years as a pilot phase and a project officer was appointed in August 2004.
Project Structure
1.4.1 Structure An outline of the project structure is shown in Figure 1 below. The project was managed and implemented through the project officer with support from a local project group and Defra's national Agriculture and Wetlands Technical Advisory Group, with representatives from Environment Agency, English Nature 1 , Forestry
Commission and others. Outputs were delivered by stakeholders and research interests via funding secured from each of the main partners. Landowners and local farmers were recognised as key to the success of project. University research teams have also been important partners in delivering outputs from the project and stakeholders.
RIPON MULTI-OBJECTIVE PILOT PROJECT STRUCTURE
Description of project catchment
1.5.1 Extent of catchment The project covers the catchments of the rivers Laver, Skell and Kex Beck. Following these events, plans for the Ripon flood alleviation scheme were developed by the Environment Agency. The preferred option comprised flood storage on the river Laver upstream of Kex Beck, flood walls on parts of the Skell within the city and embankments and walls along the river Ure upstream of North Bridge. The cost of the scheme was estimated at over £11 million and when completed will reduce the flood risk to 320 homes and 80 businesses. At the beginning of this Project, it was expected that the flood alleviation scheme would be complete by 2009. However, the scheme has been delayed indefinitely due to financial constraints. 
Land use and biodiversity
The upper catchment is moorland intensively managed for grouse. Much of this is bordered by rough and semi-improved pasture. Where there is a mosaic of wet and dry habitat of varied structure there are potential breeding areas for waders such as lapwing, redshank and curlew. The middle catchment is mainly pastoral with some woodland.
There are some well-wooded reaches of the rivers Laver and Skell. Downstream of Kirkby Malzeard, Kex Beck generally has a wooded floodplain including some areas of wet woodland (UK BAP priority habitat). All these wooded areas are important for bats and woodland birds.
The Skell has a population of native white-clawed crayfish (Annex II Habitats Directive and UK BAP priority species), Kex Beck has lamprey species (Annex II Habitats Directive and UK BAP) and all three rivers have populations of brown trout.
Arable land is found in the lower reaches around Ripon, providing nesting sites for grey partridge and skylark, and may be used by over-wintering birds such as lapwing and golden plover.
Landscape features
The main landscape features are the exposed moorland plateau; dry stone wall field boundaries just below the moor line; the rolling topography of the middle catchment with hedgerows, riparian woodland and small conifer plantations; and in the lower valley, the larger arable fields, the historic parkland and estate woodland.
1.5.6 Access The catchment has an extensive network of public rights of way including the Ripon Rowel. Much of the upper catchment has open access land as designated under the CROW Act.
Geology and soils
The bedrock in the area is predominantly sandstone, siltstone and mudstone including substantial areas of carboniferous millstone grit. A band of magnesium limestone lies from Azerley in the north to Fountains in the south. Overlying the bedrock along the main rivers are sands and gravels, with boulder clay and morainic drift between the sub-catchments.
Above the moor line are peaty, slowly permeable wet very acid soils, with some areas of blanket bog peat soils and some very acid loamy upland soils with a wet peaty surface. Below the moor line are slowly permeable, seasonally wet, basic loams and clays. Interspersed are some smaller areas of freely draining limerich loamy soils. From Kex Beck north, the soils are freely draining and slightly acidic loamy and clayey soils. 
Project Objectives
Principal objectives
Lessons learned and Recommendations
Lessons Learned
The following table lists the key lessons learned from the Ripon Multi-objective Project that are thought to be applicable to other generic projects. 
Recommendations for multi-objective projects
To successfully involve a wide range of stakeholders and deliver tangible measured outputs, the following is recommended :
o Set realistic measurable objectives for the timescale of the project(s) i.e. allow more time but be aware that pilot projects can be expected to evolve. Should have flexible objectives to allow for change/evaluation.
o Spend time with key stakeholders to build up a rapport. o Any project needs at least a modicum of funding to help lever further monies or use as seed funding.
What was achieved
Tangible outputs
The outputs of the pilot project include reports, the establishment of a network of monitoring equipment and ongoing research. The reports can be found in the appendices and are listed below A final project report will also be produced which will include the 'vision' for the Laver/Skell catchment in terms of opportunities for change.
Intangible outputs
The project helped build up relationships between government agencies, nongovernment agencies and others in the catchment particularly landowners. This was achieved by the establishment of a local advisory group for the project and the project officer having a presence in the catchment. Relationships were further enhanced through meetings, workshops and involvement in activities such as farm walks and input to other local initiatives. These relationships need to be developed further to maintain/retain momentum and trust.
As a result of the Ripon project being a Defra pilot and the project officer being seconded to Defra Flood Management Division, opportunities arose to reinforce links between Making Space for Water (MSfW) and other government policies and initiatives such as Environmental Stewardship and Catchment Sensitive Farming Initiative while increasing the awareness of the potential for more integrated action across government divisions and departments.
There is an increasing awareness among farmers and land managers in the Ripon area of the type of research being undertaken with regard to land management and flood risk. The project officer has also encouraged the pioneering land managers to embrace the positive contribution land managers could make to flood risk management.
Local trailblazers were helpful in encouraging other farmers to take up new opportunities. It could be argued that such individuals can be more influential than their demonstration farms. There appears to be a need for a 'farmer's guild' which is currently missing in the catchment although there is a discussion group based in Masham in the nearby Ure catchment
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Extent to which objectives were met
Review of the objectives
The project objectives were drawn up by consensus of the national Agriculture and Wetland Technical Advisory Group. The objectives were ambitious considering that the project had only one officer (and depended on partners' contributions to funding initiatives,) and a timescale of just two to three years.
Progress has been made on most of the objectives although in some cases this is difficult to measure, see Table 2 below.
The land use change was a critically important element of the Project but such changes take time to achieve and any impacts on flood risk will take longer still to measure if useful evidence is to be gathered to inform policy.
Many of the potential benefits of this Project may not be realised if the time and energy invested is not followed up. Without this, there is a real risk that hard won stakeholder confidence will be lost and Project viewed as just another come-andgo initiative rather than a genuine pilot project. It was a pilot and was successful so investment to date has been worthwhile. Certain elements of the pilot were more successful and local stakeholders have agreed to take forward the approach developed by the pilot in the form of a new project. •
Objective
Review of progress
Not achieved •
The problem more complex -objective on hold • Still an urgent need, the difficulties eg lack of powers to achieve land use change, need addressing • Ripon MOP will be used as well as other projects within the UK to develop guidance through MSfW project HA6and HA7.
6 Consider the implications, deliverability and predictability of any land use change over a longer period of time (including what barriers may exist that prevent a truly multiple delivery approach).
•
Progress made and reported (See B.5) •
The project has raised the profile of the issues and has begun the process of adding to the evidence base to gain an understanding of the real impacts and benefits.
• Project link with Defra R&D project 'Analysis of historical data sets to look for impacts of land use and management change in flood generation' (FD2120)
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• Need more time -should have been medium to long term
Objective
Review of progress
7 Identify requirements for any specific funding and any specific elements of work.
• Progress made e.g estimates for funding various stages of modelling can be seen in Scoping Study (See B.4 ) • Some requirements have been funded and delivered • Outstanding requirements will be reported within the 'vision' for the Laver/Skell 8 Influence the local community in appropriate land use changes (including amenity in the town, agricultural uses in parts of the catchment, moor and forestry land use considerations further upstream).
• Some progress made for rural, moor and forestry • Cranfield's research in the catchment and the associated workshop has helped prepare the way • At this stage, a small number of landowners and farmers are willing to make changes (if financial support available)
9 Prepare and issue regional and national guidance to assist effective management of a river system at a catchment scale, linking with the ongoing CFMP initiative.
• Partly achieved as it will feed into MSfW • This report and accompanying project report will contribute to HA6 and Ha7 which will influence policy setting Table 2 Review of objectives
Opportunities arising
Spending time with those who are potentially the recipients of the outcomes and those most likely to be contributing to any changes is enlightening and very worthwhile as without their support little will change. Although it is very time consuming to build up trust and relationships, a Project Officer role is fundamental to successful delivery. However, it is in influencing at both grass roots and at policy level that the impetus for change can be delivered.
Collaborative research
The project provided manifold and sometimes unexpected opportunities to make links with, improve and contribute to research that was initiated outside the project. This synergy proved beneficial to both the research and the project. Some of the research projects are now complete, others are in progress: all will contribute to the current knowledge on aspects of the impact of land use management on flood risk management. Collaborations included linking with Forest Research on floodplain woodland modelling and working with Cranfield University on research into the impact of agriculture and rural policy on the management of rural land and the implications for flood risk management. A summary of the collaborations can be seen in Appendix A.
Commissioning new research
Additionally, new research was commissioned for the project. This was made possible by securing funding from English Nature, the Environment Agency and Defra Flood Management Division. Further details of the projects can be seen in Appendix B.
Complementing a flood alleviation scheme
The Ripon Multi-objective Project (MOP) and the Ripon Flood Alleviation Scheme (FAS) were developed separately. However, the two projects are complementary and much of the work undertaken for one is of benefit to the other. This is particularly so in areas of environmental and fluvial geomorphological survey, hydraulic modelling and associated data monitoring. Having the two projects in tandem enabled personnel to be involved in each, increasing the chances for exploiting potential opportunities of mutual benefit but made explaining relationship / difference much more complex.
At the start of the Ripon MOP, the Ripon FAS team made available the data collected for the FAS. Ripon MOP has been able to collate additional data, through its associated research projects, which potentially will be useful for improving the FAS hydraulic modelling and perhaps reduce the level of the floodwater retention dam or increase the level of freeboard, which in turn may reduce construction costs.
The similarity of the two projects made explaining the relationship and differences difficult at times as there was some confusion locally.
The Ripon FAS is now on hold awaiting further funding. If the FAS looks unlikely to proceed in the short term then each project needs to retain its own clearly defined identity and the Ripon pilot project must be able to proceed independently.
Constraints to meeting objectives
5.3.1 Sources of constraints Although easy to draw up theoretical objectives and imagine them being applied to a pilot project area, the process of delivery is not always as anticipated. This is particularly so when there are many stakeholders involved and where decisions and proposals may impact on livelihoods of individuals and communities.
Reasons for failing to fully deliver the objectives fall into several categoriesfinancial (the project did not have a dedicated budget), time constraints (it proved not feasible to deliver and monitor effect of actual changes on the ground), and external factors such as policy changes in farming.
Financial constraints: Without a dedicated project budget, delivery of land management changes was always going to prove a challenge. It had been envisaged that payment via Environmental Stewardship would have been sufficient to convince landowners to make changes and the Higher Level scheme would have gone some way towards addressing the financial costs but, in the catchment, there was initial reluctance in applying, partly due to problems with the implementation of the Single Farm Payment. Other funding mechanisms such as England Woodland Grant scheme also proved less attractive local landowners than anticipated.
So although suitable areas for potential land use or land management changes had been found, no changes have occurred to date as the landowners do not see the financial viability of such a strategy.
More robust funding in terms of a dedicated project fund or access to finances to fund capital expenditure would benefit this and other similar projects Time constraints: Several objectives were only partly addressed due to lack of time caused by the expanding nature of some areas of the project. Although specific works that could contribute to assessing the impacts of land management changes will be documented in the final project report, it is unlikely that there will be any demonstration sites on the ground at the end of the project. It is vital that these options are taken forward by local delivery partners and stakeholders to justify the investment of time/money by all involved in this project.
Stakeholders also raised issues of constraints in terms of time and capacity to contribute more fully in the project with some seeing this as a barrier to the success. This can be a difficulty with non-government organisations and interest group representatives where capacity (and finance) is limited. The long term nature of land use change implementation, and monitoring of effects was noted and some stakeholders raised concern over the limited project period suggesting a longer timescale was necessary to achieve meaningful evidence and outputs.
Policy changes in farming:
The changes affecting the delivery of the project objectives were the introduction of the Single Farm Payment and Environmental Stewardship. (See below. 5.3.2 and 5.3.3 below.) 5.3.2 Impact of changes in CAP The introduction of the Single Payment Scheme(SPS) and the well-publicised problems with delays and incorrect payments has affected some farmers in the pilot area. They have voiced a reluctance to make any medium or long term commitments such as signing up to environmental stewardship until 'things settle down'. This period of change and uncertainty for farmers made some unwilling to consider 'new ideas' relating to land management and flood risk management while others less change-averse expressed a desire to embrace the concept (providing financial support was available).
Environmental Stewardship(ES)
Environmental Stewardship was launched in spring 2005. At the outset of the Ripon MOP, it was hoped that impending ES would provide an effective delivery mechanism for land management changes that would benefit flood risk management. Locally this is not yet the case as there has also been scepticism about the scheme. The knock on effects of SPS and the errors on holding maps have impacted on both the credibility of Defra and the uptake of ES.
Another aspect of ES which acts as a constraint is the status of flood risk management; HLS applications must address one or more primary objectives with flood risk management as a secondary objective.
In the Ripon catchment, farmers have been using land agents to help them complete even the (supposedly simple) entry level Environmental Stewardship forms which were thought to be simple enough for farmers to do without advice. This has been at significant cost and so reducing the net benefit of any payments they receive. One reason cited for this was that they were afraid of getting something wrong and so penalising their chances of receiving the payment. Others hearing of the use of land agents by their neighbours along with the perceived complexity of application forms have not applied for ES as they "do not think it is worth it".
The key issues for the Entry Level Scheme (ELS) and key targets for Higher Level Scheme (HLS) for each of the three Joint Character Areas 6 covering the catchment were drawn up by a wide range of stakeholders before the Ripon MOP started. These are generic targets such as
• introduce and manage buffer strips along watercourses to restore riparian habitat • Create wetland habitat where this will be beneficial to wildlife and will increase the storage of floodwater.
It was thought that these could be reviewed after the first year, but a review of the ES scheme is scheduled for 2007-08 so most changes to targets and prescriptions are likely to have to wait until 2008.
Defra has commissioned an ES evaluation project looking at a range of aspects including option uptake and participant and non-participant attitudes to the scheme. The local knowledge built up by the project officer identifies the need to add issues and targets and emphasise specific aspects which would give multiple benefits. These will be documented within the 'vision' for the Laver/Skell catchment in terms of opportunities for change found in the final project report, and made available to Defra for future ES reviews.
Catchment Sensitive Faming (CSF) Initiative
The £25 million two-year Catchment Sensitive Farming Initiative was launched in 2006 across forty catchments in England. Identified as priority areas for action, these will be targeted using a range of measures aimed at improving farm practices and reducing water pollution from agriculture. The Ouse catchment is part of this initiative and has an adviser working with farmers, and leading a series of initiatives including workshops and farm demonstrations to encourage best practice.
The capital grant available for the CSFI is £5million over the lifetime of the project, with a maximum of £10k per holding. It was hoped that capital grants for improvements such as creation of swales 7 , tree planting and fencing along watercourses and rainwater storage tanks available through this initiative would also benefit flood risk management. Although within the Ouse catchment, the Laver/ Skell catchment is outwith the CSFI boundary so its farmers will not be eligible.
It is recommended that the boundary of the Ouse CSF initiative should be extended to include the Laver/Skell so that those farmers wishing to be demonstration farms would have access to some capital funding.
The techniques demonstrated would have significant benefits to resource protection and also flood risk management.
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Conclusions for the Ripon multi-objective project
Questions relating to quantifying the impact of land use and management changes on flood risk remain unanswered. The opportunity to address them remains due to the groundwork undertaken by this pilot project. Funding is required to continue to download, validate and evaluate monitoring data and to implement land management changes that are economically viable. The time is ripe to work with farmers and landowners and promote a funding stream to facilitate land use and management changes to help alleviate flood risk, some aspects of climate change and address other objectives.
The pilot demonstrated that a continuation of the Ripon project is justified. A clear case has been made to continue the implementation and monitoring to ensure that the opportunity to gain useful data is not lost and benefits of the investment to date are realised in the catchment. The need to take up this challenge is great and the Ripon catchment remains a highly suitable area for further work.
Appendix A-Collaborative research
A.1 Forest Research -floodplain woodland modelling Thomas and Nisbet (2004) suggested that the impacts of floodplain woodland on the attenuation of high flows could be modelled successfully. Part of the Parrett catchment had been modelled in this research and Forest Research were looking for other catchments to continue their work. Funding was sought to undertake monitoring of sites suitable for the establishment of floodplain woodland in the Ripon MOP area. Once suitable sites were found contributions to funding were forthcoming from Defra, FR and EN. This enabled the purchase and installation of the necessary monitoring equipment.
Liaison with landowners by the Ripon project officer was positive and all were interested in the outcomes. Once the necessary consents were granted, the installation of the temporary (18-24 months) equipment was undertaken in the Laver catchment. Local area Forestry Commission officers download the data on a monthly basis.
In addition to water level and rainfall data, digital elevation data was also required. The Environment Agency funded the use of LiDAR to establish the ground elevation of the floodplain along the Laver. A year on from the installation of the equipment, there have been few records of storm events. However, this does not prevent the model being prepared. It is recommended that the equipment is kept in place and data collected for at least three years. Over the past couple of years, geoRHS has been developed as a tool to describe the state of the river channel and its floodplain in terms of fluvial geomorphology. It will be used to record baseline information that will be useful in determining the physical condition of watercourses for the Water Framework Directive.
Lessons learned
As part of the baseline for the proposed Ripon FAS parts of the Laver and Kex Beck were surveyed by one of the designers of the tool, Malcolm Newson. 
A.4 Restoring floodplain woodland for flood alleviation
This project is funded by the Defra Innovation Fund. The Innovation Fund seeks to improve future delivery of flood and coastal erosion risk management, by bringing in ideas from a wider range of stakeholders, and promoting innovative approaches to delivery that contribute towards the development of more holistic and sustainable policy making in the future.
Climate change means increased flood risk, and a 'whole catchment' approach to flood alleviation will be needed. It is thought that woodland may have a significant role in flood management because it is hydrodynamically rougher than other vegetation. Computer models of water flow and topography will be used to plan new woodlands -location, shape, size, species mix, structure and establishment methods -which will be planted on land made available by local owners in the Laver catchment.
The England Woodland Grant Scheme and project funds will cover establishment costs, and measuring instruments will be installed to record the effect on water flow. If this demonstration shows that floodplain woodland can make a significant contribution to reducing flood risk the data gathered will help to refine computer models so that we can plan where best to create new floodplain woodlands. A bonus will be the contribution of this project towards the Biodiversity Acton Plan target of creating 2,200 hectares of wet woodland in England by 2010. For more details see: http://www.defra.gov.uk/environ/fcd/policy/strategy/sd7/sld2316.htm
In conclusion, they found that many farmers are willing to contribute to FRM as long as they have access to and receive technical and financial support, and are given recognition for their efforts. There is a need for demonstration sites showing practical solutions which make a difference and some farmers are keen to do this. They also found that there is a need for patience; the Ripon case has shown that it takes time to formulate and implement change with a wide range of stakeholders. There needs to be time to initiate the new approach. 
Lessons learned
B.3 Managing run-off from the upper catchment of the Laver and Skell
English Nature commissioned consultants to look at the run off from the moorland. The work used a moorland hydrological model to examine the possible implications of blocking grips in the Skell and Laver SSSI/SAC areas. In addition, changes in flow regimes resulting from grip blocking and associated changes in soil hydrology were examined for saturated and unsaturated soils. The October/November 2000 rainfall event was modelled and, assuming a saturated catchment prior to the event, the following observations were drawn:
• there was a reduction of peak flows,
• reduction in rate of initial runoff and,
• reduction in the duration of the flood hydrograph.
Level 4/5 -hydrodynamic modelling (sparse or detailed) with outputs including water levels, flows, velocities at each section and flooded outlines.
It states that there have been no studies like this on a whole catchment basis and that it could be done in the Laver/ Skell. The approach takes a pragmatic view of the best suggested methodology for a catchment where there is poor data availability.
It recommends that the modelling should extend across the Laver, Skell and Kex Beck to identify the possible impacts on desynchronising the flow peaks from these sub-catchments. The highest risk to the project is not getting storm events across the catchments to enable calibration of the model. Without this the model would not be able to be calibrated and validated or be used with any confidence in predicting changes due to land, catchment, floodplain or river changes.
B.5 Ripon land management project
This was a short contract intended to provide a short-term solution to improve the current state of knowledge by using sensitivity testing to indicate the amount and distribution of land management changes that would need to occur to generate detectable and significant changes in generation of floods at the catchment scale.
It was envisaged that the outputs would inform the development of policy in using land management change as a potential flood mitigation or attenuation measure.
The final report is available on the Defra flood management web site at http://defra.gov.uk/environ/fcd/policy/wetlands/jbarep.pdf
